Some phenylhydrazines were readily converted to diaryltellurium dichlorides in 27-40% yield when treated with Te02 in refluxing acetic acid containing lithium chloride. It was also found that certain ketones could be regenerated from their corresponding semicarbazones, azines and hydrazones when submitted to the same reaction conditions.
Introduction
The reaction between bis(p-methoxyphenyl)-telluroxide and various substituted phenylhydrazines has recently been reported [1] . In this reaction the phenylhydrazines are converted to the corresponding hydrocarbons and nitrogen, also producing bis(p-methoxyphenyl)telluride and an unsymmetrical telluride, resulting form aryl exchange.
As a part of our investigation of the reactions of tellurium dioxide, Te02, with various organic substrates [2, 3] , we have now studied the reactions between some nitrogenous compounds and Te02 in acetic acid solution containing lithium chloride or lithium bromide.
Results and Discussion
We have found that phenylhydrazines are converted in fair yields to the corresponding symmetrical diaryltellurium dichlorides according to eq. (1), when treated with Te02 in acetic acid containing lithium chloride: 2 ArNHNH2 + 2 LiCI + 2 Te02
CI I
Ar-Te-Ar + 2 N2 + 2 H20 + 2 LiOH + Te (1)
I CI
The diaryltellurium dichlorides could either be crystallized from acetonitrile after extraction with methylene chloride and neutralization of the acetic acid, or, to obtain better yields during work-up, be directely reduced with aqueous Na2S20s to diaryltellurides and isolated as such. The yields are presented in Table I .
* Reprint requests to L. Engman. 0340-5087/80/0700-0882/$ 01.00/0 The reaction sequence most probably involves aryldiazonium chlorides, formed by Te02-oxidation of the phenylhydrazines, which is in harmony with the reported oxidation of Phenylhydrazine with selenium dioxide to phenyldiazonium chloride in aqueous HCl [4] . The finely precipitated tellurium then would undergo a reaction with two molecules of aryldiazonium chloride forming diaryltellurium dichloride. This last step was first studied by Waters and coworkers [5] using acetone as solvent and has later been used for the preparation of symmetric diorganyltellurium dichlorides [6] . An analogous reaction has been found to occur between elemental tellurium and diphenyliodonium chloride [7] , producing iodobenzene and diphenyltellurium dichloride, and in both cases a radical mechanism was postulated.
In order to test our mechanistic approach, 4-nitrophenyldiazonium tetrafluoroborate was refluxed in acetic acid containing elemental tellurium and lithium chloride. Work-up afforded bis(4-nitrophenyl)tellurium dichloride in 23% yield, a product that could not be detected when the same experiment was repeated using Te02 instead of elemental tellurium.
Barton has recently reported about the use of benzeneseleninic anhydride, (PhSe0)20, for the mild regeneration of ketones from their corresponding hydrazones, oximes and semicarbazones [8] . We have found very similar results using Te02 in acetic acid in the presence of lithium bromide. Thus acetophenone could be regenerated from acetophenone semicarbazone (2 a) or acetophenone azine (3) and propiophenone semicarbazone (2 b) could be converted to propiophenone in refluxing acetic acid containing Te02 and LiBr. However, the yields of the regenerated ketones were modest (20-30%) and benzophenone 2,4-dinitrophenylhydrazone failed to react.
Benzil monohydrazone (4) could similarly be converted to benzil (5) . In this reaction benzoin acetate (6) was also formed in small yield. When the reaction was performed at lower temperature (70 °C) this product in fact was the main product formed in 68% yield together with benzil (23%). In a separate experiment it was found that benzoin acetate could be oxidized with Te02 to benzil and it is therefore highly probable that benzoin acetate is an intermediate in the reaction regenerating benzil from its monohydrazone. Benzoin acetate may be formed via the diazoketone 7 which would undergo reaction with the solvent, acetic acid,
Experimental All melting points were uncorrected. Infrared spectra were obtained using a Perkin Elmer 257 instrument. Mass spectra were recorded using an LKB 9000 mass spectrometer and NMR spectra were obtained using a Varian EM-360 instrument. Phenylhydrazine, 4-bromophenylhydrazine hydrochloride and 4-nitrophenylhydrazine were Merck products. 3-Fluorophenylhydrazine hydrochloride was obtained from Koch-Light, Te02 from PCR Research Chemicals Inc. and 4-nitrophenyldiazonium tetrafluoroborate from Eastman. 4-Methylphenylhydrazine [9] and benzil monohydrazone [10] were synthesized according to the literature.
General procedure for the synthesis of diaryltellurides (1)
The Phenylhydrazine (in some cases obtained by treating the commercially available hydrochloride with NaOH), Te02 and LiCl were slowly heated to reflux in acetic acid (40 ml). The solution gradually darkened due to precipitation of elemental tellurium and a slow gas-evolution could be observed. After 5 h of reflux, the reaction mixture was cooled to room temperature and poured into a mixture of ethyl ether (200 ml) and water (200 ml) containing Na2S20ö (5.0 g). NaHC03 was then carefully added to saturation and the two-phase system was shaken thoroughly in a separatory funnel and left overnight. The organic phase was separated, dried (CaCh) and evaporated to yield an oil or a semi-solid which was filtered through a Si02-column (C^CL/petroleum ether b.p. 40-60 °C 1:1). The telluride was recrystallized or converted to the corresponding diaryltellurium dichloride by treatment with CLgas in a CCL-solution (10 ml).
Diphenyltelluride (la): Phenylhydrazine (1.0 g, 9.3 mmol), Te02 (1.5 g, 9.4 mmol) and LiCl (2.0 g, 47.1 mmol) were submitted to the general reaction conditions yielding 0.35 g (27%) diphenyltelluride. Treatment with Cl2-gas afforded diphenyltellurium dichloride, m.p. 159-160 °C (ethanol, lit. 159°C [5] ). Bensoin acetate from benzil monohydrazone and Te02: Benzil monohydrazone (1.0 g, 4.5 mmol), TeOa (1.0 g, 6.3 mmol) and LiBr (2.0 g, 23.0 mmol) were stirred in acetic acid (40 ml) at 70 °C for 24 h. The cooled reaction mixture was then poured into ethyl ether (200 ml) and neutralized with NaHCOs (5% aq.). Drying (CaCl2) and evaporation of the organic phase yielded a semi-solid that was chromatographed on silica gel yielding 0.78 g (68%) benzoin acetate, m.p. 81-82 °C (lit. 80-82 °C [13] ) and 0.22 g (23%) benzil, m.p. 93-94 °C (lit. 94 to 95 °C [14] ).
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